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(54) OPTICAL RECEPTION CIRCUIT 

(57)Abstract: 

PURPOSE: To avoid deterioration in a drive capability 
and a response speed in a large optical current by 
connecting an emitter of a clamping transistor(TR) to 
one terminal of a 2nd feedback resistor connected to a 
1st feedback resistor and connecting a base to a drive 
output node and connecting a collector to a power 
potential node. 

CONSTITUTION: An emitter of a clamp TR 1 1 is 
connected to a connecting point between feedback 
resistors 12 and 13, a base of the clamp TR 1 1 is 
connected to a drive output node 5 and a collector of 
the clamp TR 1 1 is connected to a power supply 
potential node 4. Thus, when an optical current is 
comparatively small, an optical current IBP is fed from a 
drive transistor(TR) 8 through feedback resistors 12, 13. 
Then an output potential is decided based on the voltage 
difference between the feedback resistors 12, 13. When 
the optical current is high, an optical current is supplied 
from the collector of the clamp TR 1 1 to its emitter to 
set the emitter current of a drive TR 8 to be smaller. 
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[0015] I34«*ISB^©^ l ©HSfe{?i)©7feSfilHlSg 
©Jfc*iftl BP*ftH^m{4Vo u t^ttH"C*S„ a» 
WiiigCiRf = Rf 1 +Rf 2 = 4kQiO. 5'7>7* 
fflh7>^X* 1 1 3WJ5cC»iiR3ei/A:i*©aK«:*r-r 
Si^-C. btt»JK£taRf <4kQ£U ^v>y'mb 

0. c««iiJ6taR f l = lkQ, Rf2 = 3kQib 
fci*©iIJ§(C^T.5ia-C*.2). AttRf l = lkQ, 
Rf 2 = 3 kQ-e*5$ctc>tfTS@*§tt:fc(,>-C. 

ifitsi 3©«(aifcwf 5>^fflF5>y^f i i©tisb 

tfc^©^-X • xs 7 *BI«fl^VBE4*cr>fc4*© 
tB^miiVou tr*4. i/cC©i #©7fe®S 1 B P 
«:A'if?.. B«R f = 4kQr*5«a{C*fr<Sil 

*dncaaE#«i&$h<c< «c5Ri?©ffl**fiiv o u t 

t?afe£„ CCt?Cti6*tt*W5. a(c<6^b«. PS 

^©^{i«i(car 5 $ -c©^*^ i b pt5S7\* < we-c 
s^. *nK< 6trc»*«»i BP36«/h$i>ffl (7fe 

^ZiSI BP<A' ) ©!!#«> 7cStiS©ltJn(C>FtT-5ai^ 
^(fiVou t©i«ftI©fW^Wai|gcr*»). #*8E I 
BP*>Xtl»fii (^S?jPlI BP>A' ) K«f5i36«« 

i b p©it»D«:^T€.tfi^«fiv o u toxmomsz 

W. tH*afi[V o u t ©ffl*/b$ < -T4 C <tT33fc* 
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Sbfc;^ I ©i8-?fflK:«{Sr.M*:5*.S C £ (C3M*05£# 

jRWHWStitfcir** 4>©t?* >&¥ U 

ttftt». ttifcttPR&ffi 1 0««i«ill'C*ti«J:<mtf 

1 lttNPN h7>^X*r&S#0Ef&ffitt£^x.T-^ 
■SCi(<:j:0 PNP h7>^xf {CfcKSSM.&fiS. 
$ fcg#*? WJfEHNifli h7>^f6 Kttftft $ F 7 

[ 0 0 1 7 ] H 2 «C^T*^B/I©I^ 1 (KWkWtnWfM 
H 1 ffii&Utcm 1 ©3»J 

*iftMPRtt$i 1 0 i^FSi btek©?. 0 1 

Z>. m 1 Kfc^TUBttttttF;'- F SlOWLZh-C Steffi 
iiigtal 3<D-Sif7>7lF7>^*l lcrx- 
X££$sr>7 - ai7Jy- K 1 4(cfigKO. Cft£$r/c& 
igafttU^J ' - K £ 1 4 C i r& 1 © m&W<D%BW<Dft 
«t@H©«WWi»6*i*. 

[0018] 03{C^T*:^(D^2©^SW©*S:ff 

a i £#R8 u Ltcm i ©HJSWc** u r 

»2©i±J;fjlHlS22 0£ttfiQU i'7>7'fflf-7>^$ 

tB^lHl!S2 0«# 5- h7>^$ 1 9t«i&WRi6#i 

fflHEft - F 4 (Cjftfc S ft . x = 9 * «m7jfcit«g5i 1 
8*^0T®S«tt^-F 1 7tCJSHSS*iS. MtOffift 
1 2©-«{iSgT>7-A^^- F3fc«ttSh. WiS 
tSt/t 1 2 (DfaffiitfflMI&ln 1 3©-i»{C«t*3ti*i* 

WSffita 1 3©f6J8ttIBIfrtt«J>'- f 5«ca»sns. 

7V-F5 ('JSiSffilSl 3©ffis4g) (c««53ftT:i>fc# 
m 2 © j|J60M* #s-h7>yx219©x*9#K:8l 
^3n. h^>> ; x5f 1 l©nui'^«^ii!?. 

^{4-/- F4{C«ttSft*. 
[0019] ±f2©<fc5&#J$K:T£C£T?, 
tWKWh S t >CB© i £ tt. »®S!ft 1 2 <b Mffl&W. 1 3 
4 6 fe t TUSrjffl h7>y^^84>6 I B P* 5 ^ 

^$n^» 0 <to-c. mmntu 1 2 i»Mffiet 1 3 ©^ 
tsts{c*»*»5«£aa«:«fc'o. w;&*ti>wfc5£3ft*. - 

^ HSflffl F5>i'.X2 8©'<-XW:2 , S- h7>^ 

* 1 9©^-^4c^snrt,>s©r, yj-h7>y 



(6) «¥-8- 16 2 8 5 8 
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ffljSffitt l 3 ©m^©«ai #5 — bv>is7s'jt 1 9 

©x 5 -j it *ai©«(aafj:»atst>i 1 3 nB©«mi«c 

in 1 2 t mm&Si 1 3 © £&£©«(& i * 5 - F 5 > ^ 

*2 1 9©x$ -jH'^&t<D^ii.m^'7>y'm\'7> 

$ 1 1 ©fiBSMflS©'*-* • x 5 9 £fflH{4MV B 

js 1 2 i » jHgft 1 3 ©&%£©«(& ty?-h7>^ 
io x £ 1 9 ©x 5 9 * ma t ©nfiMi* c ©«firji v b e 
jc@^3 ft s©r. ffijSHgtft i 3 fH]©f5&n & c ftft j£ 
trices ft*. *ftj^©x*awtttt4H£?7:/? 

ccj;9mf&$ns„ ck^r-Miiigfiii anosttMWB 
^3 n/cfa©3fe^ij£©iittifcf$ ^ igsftaj^i y - f 5 ©m 
(4©*«jntt«3i!B56i[ 1 2{cJntoS«a«©»*n©*«:J: 

otwssn. ^7>7ii-7>^f i 

ftOSS(C < ^^-ClBftai^^- F 5©Sfi©i§»0©»l^ 

6©3u* *»ift#ifch. mmmt>, jc&siiR©©T*i 

% < 0 A:J»ia»f^3&i»6 n 5 J: ^ Ct& S £ i> -5 S& 1 
©36S6W©*«® ¥tf fcj»*©flfe . i> v > 
t-7>yx^i i©^-xilEt(i(±i^jy- F5 47>Sttt* 

5c itcj; o «gat&ai^j v - f 5 tc s &iymffivmh 

[0 02 0] ±SB©*38ltia!8JCir*-C. 0»a.t**rt*« 
iib&J**afci«!eu. TtSjJSJI BP = 1mA, WiilgCx 
30 12©ffi!aRf 1 = 1 kQ. »a«tal 3©lKtRf 2 
= 3kQ. AA'W 7^S£^-{ F 7 OfiWtKSO 

H{4MVD = 0. 8V. ^nM^mm^mvv^iy^ 

^6, MS()fflF-7>^X$r8. ^5>7'fflF7>i5^^ 
IK ^5 - h 7>^X^ 1 9 (D»ttiO^-X • I 
5 9 ©W4MV B E = 0 . 8 V; WiHIfifc y - F 4 

©mfiv c c = 5 . ov, ^mfflm&K i o ©istafiii 

IeT>7'A7J>'" F3©*fi[«VD (0. 8 V) + V B 

eco. 8v>=i. 6 v ttttr), mmmrn 12 tm& 
40 igft 1 3 (Dmfrg&nmmmmA 1 2 r^©ma^ s An 

^3n2. eVi&S. KCr^litfM-Fl 4©* 
Ci«fflilffiSi 1 2 i^iSffiH 1 3 ©«»£©«&= 2 . 

6V{c^7>yih7>fx^i ii^s-h7>yx 

^ 1 9©^-^ • x 5 9 £*r&g7>7:-*5 V B E x 2 = 
1. 6V*WSft4. 2Vi&£ Q iorSiSffiCi^ 

- f 4 (Dnmmiki mi? > ^m* ^ - f ©*a©«tt 

50 [0 0 2 1 ] CCTA*''WT*a85£#<r*-F7tt. 
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l». SBifttUHHStn 1 0 . fBiffiMK&K 1 8 BflKittWC* 

h?>^x*6, mmV^yis** 8. $"7>?7Bh 
9>S?*d» 1.1. ^5-F7>^^l9«NPNI-7 
>s? x 5? -C* -5 #HR*ttt£*. "C^ 5 * C i (c J: 0 P N 

Wsffl h v >^X * 6 «*-5?<//J* Yv^ls^ZthXh 
,£<miM0SF7>^x^t(,tfcJ;i ( >. 10 
[0 0 2 2 105 (C7K-r*^©^2 OgtlWlCDgSWI 
l-C*-2>?^fflslSS«. 0 3£#MOTBiJi$Ofcll?2© 

9. li^2©^V7XiSK9. 2 TiSl&Ofc ■£>©"?. 

0 3 ■£ & |H]-g[S$5-£ fcl*ra^aU»K»BI— fiF#%1f 0"C 
^OSmZ^tZ, E|5{Cte(,>-OW7Xfg|A9. 1 
©-HSW*iOT2ftft3R-f «WH h ^ >S->X * 6 ©n U 
**«Cjg*fc3*ir. fl&iSii;&W7Xtgfrt9. 2©-*b«: 
fg^SftS. ^7X*g#E9. 2<Dfl!j4ro«aaSSa^- 

1 4«CjS«3ft-Cli»fc^5- h^>^X£ 1 9©^-X 
£;W7XtSin9. 1 £^7X}fift9. 2©iteK 

C 0 0 2 3 ] II 6 fCmT*»W©* 2 ©*»W©gJBW 
2©3fe5£fe[5|!S«. 03=&#SSLTmfaiUfcm2©^JS 
WcftOT. J5ta2 l£gg8WBI-7>^X£8©xs 
^i.?gSiia73^- K5©fffl«:ggfii0fcfc©T\ 03*£ 

$ fctttis gu#cc «isi- ??# * w o r -e ©saw 

[ 0 0 2 4 ] H 2 ©3HSl6WT?«*«at***tSn Or (, _» 30 
i^DiMMStal 3{C^*^ft^©^{4^i'^>7 - ffl h 

^>s;x* 1 1 ©fiBiMtts©^-* ■ xs v ^pflmaM 
K3t1tW«Hf uif>**. *2©H16«©S9I5W l rti/t^ 

$j£t,#3- h7>^X^©-c-X^/>VTX}gta9. 
1 i A -f T ^ JSfit 9 . 2 ©««UH«C«t*-r SCitCctO 
#5- h 7>vX£ 1 9©^-*©^{4£Sgt!>ffl h7> 
* 8 ©^-x©Hfi«c;*to-c;tj< ^3ns©r. 
^ 7 >7'ffl h ^ >i>x £ l l figftttlitctt Sttiao* 
Wftft** 2 ©J|»«©*3HB IsIEESCcSt < |tfg 40 

■r -s c t imm ttah. xw2 <omjAWD&&9i 2 ©* 

Sfi@88-C»ilB«ifflh7>i?x*8<!:IBKitil*>' - F5 
©P B 1&cffift2 1 £8&ftT*-f *c£CCJ:03fl2©£ttW 

©sobw 1 ©^ftiHis8ii5i^©as*n#6n5. 
( 0 0 2 5 ] 0 7 icfnt&mwom 2 ammmw^M 

3©#3ftBiiStt. H3*#R8UTlfflaofcJ*2©»te 
flKMLT, J<47Zl&tKZJU7Ztetri9. 3 £aW 
7Xffift9. 4T«0/cfc©T\ 03*i|5l-g|5^* 
fcttfflSjBB^ttl3--?*#*??0T*©&W&£«:i" 

^(Cfcl^-C^'-f 7X&K9. 3 ©— S* s Hirl2S7fe 50 
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jR^-aaiflwaffl i- * > * 6 © 3 u f n ictm $ n 

T, fl!»^V7Xffifn9. 4©-*H«:&*5S*i*. 

-f r x»sk 9 . 4 ©fdi^ttitismay - f 4 icmitz ft 

r t. >fcJES&ffl h 7 > i? X £ 8 ©^ - X w r x fSft 

9. l£'W7Xl8ta9. 2©m*«C^,^S. 

C 0 0 2 6 ] 0 8 CCm-T*^©^2 ©H«W©SB&W 

4©#*»iik«, H3*#flHoriwaofcsi2©3«ti 

WCMO-C. ffiCi2 2^y?-h7>^^ 1 9©X3 
»*& h9>5?** 1 l©^-^©|ffl{cSitft 

ff^4W0'C*©ttW«:*BSTS. 
CO 0 2 7 J 312 ©*5tWt?tt*W«*tt*ttl Or i» -5 
l*0«afi!rt 1 3 tC36>*>S«^©*ffi*6i ^ 5 > h 

^>>>X£ 1 1 ©figSftt^SS©^-^ -X;-; £P H 11I(iM 

ccuij^ o l>* 5 . w. 2 (Dmm\v>wb w 3ww7^ 

•fita*'*-* 7-*«ta9. 3 i^-f 7Xffiin9 . 4 "C^fiK 
05gS»Jfflh^>yxif8©^-X4''W7XStn9. 1 
t / < 7 X tgtt 9 . 2 ©SM^tc^-r 4 C t «c J: 0 «B 
ffijffl h 7 > ^X dz 8 ©^-X©^^ ^3-h7>i>X 
?1 9©^-X©^&(CStbri«;<l3ST-SCi(Ccf; 

o . ? 5 > ^ffl h =7 > s^x ^ i i tammm t a 4B3r B i 

©^m(B ; &3l2©||JSC?iiiC?PtO-C^:* < t^tSCi 
*rei(»ii5c*. 30IJ2i^ettW©SeK«4©3tt««aK 

rii^s - h^>yx^ i 9 t^7>7*ffl 

i i©raKieaa2 2*saft*-*Tsc&tt:j:9a*2©is 
mmoimm 3 ©^SMiaifSi 0«©afc**if#6 n 5 „ 
[0 02 8 H9 «*i%w©* 2 ©msw&^-t©aa5 

2. 3« 4©7!cg«I51SS©^SjjSI BP*tVo u 
t !f#tt0r 4 . a I2$ft91©& 2 ©HS56W©*55flllaI 

>Ftr silt? * 0 . c u^mnom 2 ©uss wos^w 3 

<k*«W©3l 2 © j«tW©^« 4 ©^SfSilSgdcM r 

4^-cS)4. a " . b ' . c ' «a>. b» c-en-eti© 

,«(C*fT4^«{fl5]SS©7 7>7-fflh V>^Xir 1 IAS 
tllft^Sgi tt4«ffl©36S«IHr*S. *»W©*2 © 

mMm<o%&wi> 2. 3. 4©7tgfti5i8g«. 

7lh7>^^l 1 i^figttlMB i Si^P B 1©7fe«^<ii 
I B P€r*^Bj(Z)02©||JS^Kc>FfL-rffi. i tiC^^4 

[0 02 9] cc vxmmm 2 oimffimvmm 1 . 

2. 3. 4©ft£m@»KJBl,»T. WlJTZ&m* 

#OSife^© ! f#tt«:±tf'C^S4i©-CA4^, &TO 
fesfiWTttftir*. ^«It65il 0. Siife*IPSig5il 8 
wttSKflir * ti « «fc < «SS?jKaS r «> «t 1 >. StSIS 
■^aSSWBffl I- 5 >^X 6 . h 5 >i^x 9 8 . 

7 7>7ffl h v >yx£ 1 1 , ^2- h7>^$ 1 9 

«NPN h : 7yv>7s$v$ > 2>wmm&*%zx.x j pzc 
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i«c«i:o pnp i-7>^^*{c^s#^xe.n<!)„ $fc 

.X*£OrfcJ:<f0|x.tfMOS ^yyX^iL-tfcJ: 
[0030] 

i ommim t mm sntcm2 <oi§mim<D^&tcm& 
y- KfcftHLfcct. ^:*i5c*«i*fa«:fct>r tread 

can *mto& i on*sw©jeisniia?s©iaKia. 

[02 ] *&W<Dm 1 ©**W©SE^0l©#3ffl@K© 
H1JS0. 

(m4 ] *ibw©» i ©m6W©je«mii»©*«ia i 

B P*fttirt*ffiV o u t ©fcttH. 

[sis ] *mn<D&2<Dmmm<Dmm i ©Tfegftnisg 
©assa 

[06] **W©SS 2 ©HKW©tgJISW 2 ©^SfI[51S§ 
©[glJgll 

[07] *m\<m 2 vmmmogMW 3 ©^sft ass 

©HS80 



(8) #RI¥8 - 1 6 2 8 5 8 
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* [08] *m<D# 2 (ommoxm w 4 it u & 

©iii/80 

[09] #»H©Sff2©3ei6B*foJ:tf. -e©&J&IW©3fc 

5fi@38©#*ifc 1 b Pttthtmikv 0 u t ©^140 

1 5^6*^ 

10 5 jgtttftfJy'-K 

Afl'W7*S8E*V*-K 

9. 1. 9. 2. 9. 3. 9. 4 >W7*ffiK 
. 1 8 ttiftlHBllgfa 

. 1 3 rnmim 

5SS7>7 

20 1 6 mt>m§ 

3?2©tt};»S 
* 2 1.22 ^gin 
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7 
8 
9. 
1 0 
1 1 
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1 4 
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1 6 
1 7 

1 9 
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